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Group Art Unit: 

Examiner: EWOLDT, Gerald R. 



PATENT 

Attorney Docket No. 272478US0XPCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

SEVE, M. and FAVIER, A. 
Serial No.: 10/535,395 
Filed: 04/10/2006 

For PROTEIN SPECIFIC TO PANCREATIC BETA CELLS IN ISLETS OF 
LANGERHANS AND APPLICATIONS THEROF 

Declaration pursuant to 37 C.F.R. S 1.132 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 



I, Alain FAVIER, do hereby declare and state the following 

1 That I am a Pharmacy Doctor, and that I received a Bachelor's degree in 
Chemistry a Master's degree in Human Biology and a PhD in Biochemistry 
(University of Grenoble, France). Presently, I am the head of the Center for 
Innovation in Biology (University Hospital of Grenoble, France) as well as an 
emeritus professor at the Faculty of Pharmacy of Grenoble (in Biochemistry and 
Clinical Biochemistry). Enclosed, please find a copy of my curriculum vitae and a list 
of scientific publications, which clearly indicate my expertise in the fields of zinc 
transporters and diabetes. 

2 I am one of the inventors of the above-captioned patent application and therefore I 
am very familiar with the subject application. I have read and understood the latest 
Official Action issued by the U.S. Patent and Trademark Office on 04/24/2008. It is 
my understanding that Claims 39 to 48 were rejected under 35 U.S.C. § 101 as 
lacking patentable utility. In rendering this rejection, the Examiner asserts that neither 
the claims nor the specification disclose any reason for the detection of 
autoantibodies to ZnT-8 or fragments thereof. 

3 In order to address the issue of utility concerning the detection of autoantibodies 
directed ZnT-8 or the disclosed fragments thereof, I would like to recall some points 
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concerning the present application, and concerning the knowledge of the skilled 
artisan in the field of diabetes at the date of filing of the present application: 

4. Disclosure of the present application 

The present application describes ZnT-8 as a beta-cell specific protein, which can 
consequently be used as a new marker for beta cell selective sorting and counting. 
The fact that ZnT-8 is specifically expressed in the beta cells of the pancreatic islets 
of Langerhans is disclosed in the present application, at least in the very first 
paragraph and page 6, lines 24-27. 

The claims have been amended to reflect this, by reciting that the autoantibodies 
which are detected are specific for the beta cells of the pancreatic islets of 
Langherhans. 

Besides, I respectfully note that contrary to the Examiner's assertion, the word 
"autoantibody" appears in the specification, at least at page 20, third paragraph. 

5 since many years, the skilled artisan has kn own of the link between beta cell 
mass, autoimmunity and type 1 diabetes 

It is clearly known since years that Type 1 diabetes is an autoimmune disease 
resulting from specific destruction of the insulin-producing beta cells of the 
Langerhans islets of the pancreas (Cell 85:291-297 (1996), copy of which is 
enclosed). Two phases can be distinguished: insulitis, when a mixed population of 
leukocytes invades the islets; and diabetes, when most beta cells have been killed 
off, and there is no longer sufficient insulin production to regulate blood glucose 
levels, resulting in hyperglycaemia. 

It has been demonstrated that physiological destruction of beta cells is a crucial event 
at disease outset, initiating autoimmunity against these cells (Nature 414:792-798 
(2001), copy of which is enclosed). 

6. At the date of filing of the present application , the skilled artisan knew that 
auto-antibodies directed against beta-cell antigens could be used as marke rs 
of type 1 diabetes 

I would like to draw the Examiner's attention towards two publications which more 
precisely reflect the general knowledge of diabetologists at the time when the present 
application was filed. 

The first publication is a commentary, entitled "Autoimmunity and Diabetes", 
published in 1999 in the Journal of Clinical Endocrinology and Metabolism (Kukreja 
and Maclaren, 1999, copy of which is enclosed). In this article, the authors have 
reviewed what was known in 1999 about type 1 diabetes, also called immune- 
mediated diabetes (IMD). Their review encompasses several aspects of IMD, such 
as genetics, pathogenesis and future prospects regarding the diagnosis and 
treatment of IMD. 
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As explained by Kukreja and Maclaren (see page 4373, right column, lines 4-21 and 
34-46), IMD results from the destruction of beta cells of the islets of Langerhans, 
which is a chronic process. At the time of clinical diagnosis of IMD, about 80% of the 
beta cells have been destroyed, but autoantibodies to beta cells are detectable long 
before a person develops diabetes. Most importantly, the progression of the disease 
is quite variable after the onset of islet cell autoimmunity, since some patients rapidly 
progress to clinical diabetes, while others remain in a non-progressive state. It 
appears that the nature, intensity, and antigenic spreading of the reactivity of these 
autoantibodies distinguish individuals who develop diabetes from those who do not. 
Indeed, antigenic/epitope spreading of the autoantibody responses is one important 
marker of impending progression, because those with a single autoantibody progress 
slowly, whereas those with autoantibodies to multiple antigens most often progress 
rapidly. First discovered with respect to ICA plus insulin autoantibodies, the principle 
extends to all antibody markers. Diabetes risk and time to diabetes in relatives of 
patients, thus, directly correlates with the number of different autoantibodies present. 

At the end of this review, the authors anticipated that novel important target antigens 
for T cells that attack the islets of Langerhans would be discovered, as well as 
appropriate markers to detect autoimmune response of type 1 diabetes in the general 
population (page 4377, left column, line 26-38). 

The second article is a review article published in 2001, entitled "Prediction and 
Diagnosis of Type~1 Diabetes Using p-cell Autoantibodies" (Batstra et a/., Ciinical 
Laboratory , 2001). In this article, the authors explain that early diagnosis of diabetes, 
or prognosis before the clinical manifestations become detectable, is important for 
avoiding macro- and micro-vascular complications due to the deterioration of 
metabolic control (see at least in the abstract). Batstra et a/, also mention that 
discrimination between type 1 and type 2 diabetes is important for determining the 
most appropriate treatment, and that this can be performed by detecting 
autoantibodies targeting beta cells of the islets of Langerhans (see page 499, left 
column, 1 sl paragraph). 

Batstra et a/, define the "secondary prediction" as a prediction of type 1 diabetes 
mellitus based on the detection of p-cell-directed autoantibodies in individuals in the 
prediabetic phase (see page 500, left column). It appears that this prediction is more 
efficient when combining several antibody tests, especially because of epitope 
spreading (see page 501, right column, before-last paragraph, and the paragraph 
bridging pages 501 and 502). 

7 At the date of filing of the present application, diagno stic assays based on 
the detection of autoantibodies directed against beta-cell antigens were 
intensively developed 

The diagnostic assay standardization program reported in Diabetes 50:1749-54 
(2001) also shows that routine diagnosis of type 1 diabetes based on beta cell- 
specific auto-antibodies was being implemented before the date of our patent filing. 
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8 At the date of filing of the present appl ication, the skilled artisan, reading the 
specification, would Immediately ha ve recognized the utility of detecting 
autoantibodies to ZnT-8 and fragments thereof 

Since our patent application clearly describes ZnT-8 as a beta-cell specific protein, 
and since the skilled artisan in the field of diabetes perfectly knew, at the date of filing 
of the present application, that auto-antibodies directed against beta-ceH specific 
antigens could be used as markers for the prognosis and diagnosis of type 1 
diabetes, the skilled artisan, reading the present specification would have 
immediately found useful to detect anti-ZnT-8 autoantibodies at east in sera from 
prediabetic and diabetic patients, to confirm that the aute-ant.bod.es could be used 
as a prognosis/diagnosis marker. 

Experiments conducted since the filing of the present application indeed I confirmed 
that detection of auto-antibodies directed against ZnT-8 is useful because .t reflects 
he autoimmune process in a patient enduring type I diabetes. In particular Jhe 
amount . of autoantibodies directed against ZnT-8 or its fragments reflecte the number 
of bete cells still functional, i.e., beta cell mass, and hence provides important 
information about the diabetes state. 

a. o inclusion I am truly convinced that the claimed method is supported by a 
s^bsSaJ assSrted^rtiS because the skilled artisan, at the date of filing, wou d 
SeSd^le reasons for detecting autoantibodies to ZnT-8 and fragments 
thereof. 

9. 1 further declare that all statements made herein of my knowledge are .true and that 
all statements made on information and belief are believed to be true; and further that 
thete Semente were made with the knowledge that willful false stetements and the 
like so made are punishable by fine and empnsonment, or both under section 1001 
of TOeTs of ^e United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issuing thereon. 

CHU de GRENOBLE 

BiOLOGIE 
lorternont de Biologie Integree 
fnsable Pr. A. FAVlER 




Date ?C S*J"20o1i Main FAVIER 



End.: - CV and list of publications 

- Batstra, ML R., Aanstoot, H. J., and Herbrink, P. (2001). Prediction i and 
diagnosis of type 1 diabetes using beta-cell autoantibodies. Clin Lab 47, 
497-507. 

- Kukreja, A., and Maclaren, N. K (1999). Autoimmunity and diabetes. J Clin 
Endocrinol Metab 84, 4371-4378. 
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- Mathis, D M Vence, L, and Benoist, C. (2001). beta-Cell death during 
progression to diabetes. Nature 414, 792-798. 

- Peakman, M., Tree, T. I., Endl, J„ van Endert, P., Atkinson, M. A., and 
Roep, B. O. (2001). Characterization of preparations of GAD65, proinsulin, 
and the islet tyrosine phosphatase IA-2 for use in detection of autoreactive 
T-cells in type 1 diabetes: report of phase II of the Second International 
Immunology of Diabetes Society Workshop for Standardization of T-cell 
assays in type 1 diabetes. Diabetes 50, 1749-1754. 

- Tisch, R., and McDevitt, H. (1996). Insulin-dependent diabetes mellitus. 
Cell 85, 291-297. 
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Curriculum 

Favier Alain Emile 

Birth date: 8-12-1945 
Official actual positions: 

Head of the Department of Clinical Biology at the University Hospi tal of Grenoble 

Departement de Biologie Int6gree 

Hdpital Michallon, CHRUG, 38700 La Tronche 

Tel : 0476765484 fax -.0476765664 e-mail : AFavier(@.chu-Grenoble.fr 

Professor Emerit at the Faculty of Ph armar.v of Grenoble (Biochemistry, Clinical 
Biochemistry) 

Departement Mecanismes Moleculaires des Maladies et Traitements 

UFR de Pharmacie , 38700 La Tronche 

Tel : 0476637417 e-mail : Alain.Favier (2>uj f-grenoble.fr 



Graduation 

Pharmacist, Bachelor in Chemistry, Master in Human Biology, PhD in Biochemistry 
(University of Grenoble) 

Research Activities «. 
Past-Director of the Magister in Health Biotechnology and Master in Biotechnology of 

the Grenoble University 

Coordinator of the research network on free radicals CkKLiu 

Vice-Coordinator of the research project SUVIMAX 

Member of the French board of the Society for Free Radical Research 

Member of the international committee TEMA (Trace in Man and Animal) 

Member of the national network on Nutrition and Cancer: NACRE 

Member of the IMBG (Institut Metaux en Biologie de Grenoble) 

Editor or member of the editorial committee of the journals: 

Biological Trace Element Research, Journal of Trace Elements , Journal ot 
Trace Elements in Experimental Medicine, Journal of Nutritional and 
Environmental Medicine, Annals of Nutrition and Metabolism 

Scientific production 

Research field: trace elements, oxidative stress, DNA damage, antioxidants, clinical biology 

331 papers in international journals 
210 invited lectures to scientific meetings 
390 free communications 

editor of 2 scientific books in French and 5 in English 
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Papers of Professor Favier for the last 5 years, restricted to Diabetes or zinc 
BOUVARD S, FAURE P, ROUCARD C, FAVIER A, HALIMI S. 

Characterization of free radical defense system in high glucose cultured HeLa-tat cells: consequences for 

glucose-induced cytotoxicity. 

Free Radic Res 2002 Sep;36(9): 10 17-22 

JOURDAN E, EMONET-PICCARDI N, DEDIER C, BEANI J, FAVIER A, RICHARD M. 
Effects of cadmium and zinc on solar-simulated light-irradiated cells: potential role of zinc-metallothionein in 
. , , genoprotection. 
zinc-induced & r 

ArchBiochemBiophys. 2002 Sep 15;405(2):170-177 
CHIMIENTI F., AOUFFEN M., FAVIER A., SEVE M. 

Zinc homeostasis-regulating proteins: a new drug targets for trigernng cell fate 
Curr Drug Targets 2003, 4; 323-338 

FAURE P, RAMON O, FAVIER A, HALIMI S. i fr™ 

Selenium supplementation decreases nuclear factor-kappa B activity in peripheral blood mononuclear cells from 

type 2 diabetic patients. 

Eur J Clin Invest. 2004 Jul;34(7):475-8 1. 

DEVERGNAS S, CHIMIENTI F, NAUD N, PENNEQUTN A, COQUEREL Y, CHANTEGREL J, FAVIER A, 

Sential regulation of zinc efflux transporters ZnT-l } ZnT-5 and ZnT-7 gene expression by zinc levels: a 
real-time RT-PCR study. 

Biochem Pharmacol. 2004 Aug 15;68(4):699-709. 

MICHEL SEVE, FAB RICE CHIMIENTI, SfiVERINE DEVERGNAS, ALAIN FAVIER 

iS^uL^taa and expression of SLC30 family genes: An expressed sequence tag data mining strategy 

for the characterization of zinc transporters' tissue expression 

BMC Genomics 2004 , 5 htt p://www.biomedcentral.com/ 1 47 1-2 164/5/32 

Granules. 

Diabetes. 2004 Sep;53(9):2330-2337 

HERCBERG S, GALAN P, PREZIOSI P, Sandrine BERTRAIS S, MENNEN L, MALVY D, ROUSSEL 
SS^ with nutritional doses of antioxidant vitamins and minerals on 

mortality and cancer: results of "the SU.VI.MAX study" 
Arch Intern Med. 2004 Nov 22;164(21):2335-42 

FAURE P, S BOUVARD, C ROUCARD, A FAVIER. 

Zinc protects HeLa Tat cells against free radical cytotoxicity induced by glucose. 
J Trace Elem Med Biol. 2005;18(3):269-76 

FAURE P,VDUCROS,FCOUZY, A FAVIER, M FERRY. 

Rapidly exchangeable pool study of zinc in free living or institutionalised elderly women. 
Nutrition. 2005 Jul-Aug;2 1(7-8): 83 1-7. 

CHIMIENTI F, FAVIER A, SEVE M. 

ZnT-8, A Pancreatic Beta-Cell-Specific Zinc Transporter. 

Biometals. 2005 Aug;18(4):3 13-317. 

AMARA S, ABDELMELEK H, GARREL C, GUIRAUD P, DOUKI T, RAVANAT JL, FAVIER A, SAKLY 
M, BEN RHOUMA K . Zinc supplementation ameliorates static magnetic field-induced oxidative stress in rat 
tissues 

Environmental Toxicology and Pharmacology 
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CHIMIENTI F, BRIGITTE VANDEWALLE; DIDIER GRUNWALD; FRANCOIS PATTOU; FRANS 
SCHUIT; JULIE KERX-CONTE; LEENTJE VAN LOMMEL; MICHEL SEVE; RACHEL GARCIA- 
CUENCA; ALAIN FAVIER 

The beta cell-specific zinc transporter ZnT-8 protects INS-IE cells from zinc depletion and enhances glucose- 
induced insulin secretion. 
J Cell Sci , 2006 Oct 15;119(Pt 20):4 199-206 

AMARA S, ABDELMELEK H, GARREL C, GUIRAUD P, DOUKI T, RAVANAT JL, FAVIER A, SAKLY 
M, BEN RHOUMA K. 

Preventive Effect of Zinc Against Cadmium-induced Oxidative Stress m the Rat Testis. 
J Reprod Dev. 2007 Apr, 54(2): 129-34 

FAURE P, WIERNSPERGER N, POLGE C, FAVIER A, HALIMI S. 

Impairment of the antioxidant properties of serum albumin in diabetic patients: protective effects of metformin. 
Clin Sci (Lond). 2008 Feb;114(3):251-6. 

AKBARALY TN, FONTBONNE A, FAVIER A, BERR C. 

Plasma carotenoid and onset of dysglycemia in an elderly population: results of the EVA study. 
Diabetes Care. 2008 Jul;3 1(7): 1355-9. 

FAURE P, POLGE C, MONNERET D, FAVIER A, HALIMI S. 

Plasma 15-F(2t) isoprostane concentrations are increased during acute fructose loading in type 2 diabetes. 
Diabetes Metab. 2008 Apr;34(2): 148-154 

FAURE P, TAMISIERR, BAGUET JP, FAVIER A, HALIMI S , LEVY P, PEPIN JL. 
Impairment of serum albumin antioxidant properties in obstructive sleep apnoea syndrome. 
EurRespir J. 2008 May;3 1(5): 1046-53. 

ROUSSELET E, RICHAUD P, DOUKI T, CHANTEGREL JG, FAVIER A, BOURON A, MOULIS JM. 
A zinc-resistant human epithelial cell line is impaired in cadmium and manganese import. 
Toxicol Appl Pharmacol. 2008 230(3):312-9. 
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Main last Papers of Pr Favier Impact Factor 

- Regulus P, Duroux B, Bayle Pa, Favier A, Cadet J, Ravanat Jl.Oxidation of the sugar moiety of DNA JQ ? 9 
by ionizing radiation or bleomycin could induce the formation of a cluster DNA lesion. 

Proc Natl Acad SciU S A. 2007 Aug 28; 104(35): 14032- 14037 

- Falletti O, Cadet J, Favier A, Douki T. Trapping of 4-hydroxynonenal by glutathione efficiently 5^ 
prevents formation of DNA adducts in human cells. 

Free Radic Biol Med. 2007 Apr 15 ;42(8): 1258-69. 

- Chimienti F, Brigitte Vandewalle; Didier Grunwald; Francois Pattou; Frans Schuit; Julie Kerr-Conte; $ 2 
Leentje Van Lommel; Michel Seve; Rachel Garcia-Cuenca; Alain Favier. The beta cell-specific zinc 
transporter ZnT-8 protects INS-IE cells from zinc depletion and enhances glucose-induced insulin 
secretion. 

JCellSci, 2006 Oct 15;1 19(Pt 20):4199-206 

- Mouret S, Baudouin C, Charveron M, Favier A, Cadet J Douki T. Yields of DNA damage m whole 1Q,9 
human skin support a major role for cyclobutane dimers in UVA genotoxicity 

Proc. Nat Acad Sci , September 12, 2006 , vol. 103 no. 37 : 13765-13770 

- Simon P,Gasparutto D,Gambarelli S, Saint-Pierre C, Alain Favier A, Cadet J Formation of ^4 
isodialuric acid lesion within DNA oligomers via one-electron oxidation of 5-hydroxyuracil: 
characterization, stability and excision repair 

Nucl Acid Res , Nucleic Acids Res. 2006 Aug 2;34(13):3660-3669 

- Perrier S Hau J, Gasparutto D, Cadet J, Favier A, Ravanat Jl. Characterization of Lysine-Guanine ^\ 
Cross-Links upon One-Electron Oxidation of a Guanine-Containing Oligonucleotide in the Presence of 

a Trilysine Peptide. 

JAmChemSoc.2006May3;128(17):5703-5710. 

- Jouvin-Marche E, Attuil-Audenis V, Aude-Garcia C, Rachidi W, Zabel M, Podevin-Dimster V Siret 7^ 
C HuberC, MartinicM, RiondelJ, L. VilliersC, Favier A, NaquetP, CesbronJ, Aguzzi A MarcheP. 
Overexpression of cellular prion protein induces an antioxidant environment altering T cell balance. 

J Immunol. 2006 Mar 15;176 (6):3490-3497 

- Hercberg S, Estaquio C, Czernichow S, Mennen L, Noisette N, Bertrais S, Renversez JC, Bnancon S, 
Favier A, Galan P. Iron Status and Risk of Cancers in the SU.VI.MAX Cohort. 

JNutr.2005Nov;135(ll):2664-2668 „ _ . . ^ _^ 

- Hercberg S, Galan P, Preziosi P, Sandrine Bertrais S, Mennen L, Malvy D, Roussel Arn, Favier A, 
Briancon S Beneficial effect of long term supplementation with nutritional doses of antioxidant 
vitamins and minerals on mortality and cancer results of "the SU.VI.MAX study" 

Arch Intern Med. 2004 Nov 22; 164(2 1):2335-42 

- Chimienti F, Devergnas S, Favier A, Seve M. Identification and Cloning of a {beta} -Cell-Specific g ? 3 
Zinc Transporter, ZnT-8, Localized Into Insulin Secretory Granules. 
Diabetes. 2004 Sep;53(9):2330-2337 < 

- Preynat-Seauve O, Villiers CI, Jourdan G, Richard MJ, Plumas J, Favier A, Marche PN, Favrot MC. 4^5 
An interaction between CD16 and CR3 enhances iC3b binding to CR3 but is lost dunng differentiation 

of monocytes into dendritic cells. 

Eur J Immunol. 2004 Jan;34(l): 147-55 . 

- Rachidi W„ Mange A, Senator A, Guiraud P, Riondel J, Benboubetra M, Favier A, Lehmann S 6 ? 5 
Prion Infection Impairs Copper Binding of Cultured Cells 

J Biol. Chem. 2003,278; 14595-14598 

- Mennen Li, De Courcy Gp, Guilland Jc, Ducros V, Zarebska M, Bertrais S, Favier A, Hercberg S 5^7 
Galan P Relation between homocysteine concentrations and the consumption of different types of 
alcoholic beverages: the French Supplementation with Antioxidant Vitamins and Minerals Study. 
AmJClinNutr.2003 Aug;78(2):334-8. . 

- Rachidi W. , Vilette D. , Guiraud P. , Arlotto M. , Riondel J. , Laude H. , Lehmann S., Favier A 5^5 
Expression of prion protein increases cellular copper binding and antioxidant enzyme activities but not 
copper delivery 

J Biol Chem, 2003 Vol. 278, No. 1 1, 9064-9072 



